Textile manufacturing sector is the strongest root of the economy of Bangladesh while pollution by inappropriate management of waste water from textile dyeing industries is one of the major environmental problems. Textile processing employs an assortment of chemicals, contingent upon the idea of the crude materials and items. Environmental problems caused by the the textile industry are mainly the discharges of waste water. The wellspring of waste water contamination are the wet handling steps which incorporate measuring, desizing, scouring, bleaching, mercerizing, coloring, printing etc. The present study was aimed at physico-chemical evaluation of waste water discharged by some garments industries. While in some waste water high pH values have been recorded, the pH values of the waste water before and after treatments were found in between the standard range. The Biochemical Oxygen Demand (BOD), Chemical Oxygen Demand (COD), Total Dissolved Solid (TDS) and Total Suspended Solid (TSS) values for waste water before treatment were found to be much higher than the permissible limits. For some industries the BOD, COD, TDS and TSS values of the outlet water from effluent treatment plant (ETP) were also found beyond the standard limits.
Introduction
Textile manufacturing sector of Bangladesh is the biggest earner of foreign currency and contributes significantly to the GDP of Bangladesh process. It is based on the three steps procedure like fiber into yarn, then yarn to fabric and finally to textiles. These are then fabricated into clothes or other artifacts. Slashing, bleaching, mercerizing, and dyeing are the major water consuming activities as well as waste water generating processes 2 . During each stage different type of chemicals are used such as strong acids, strong alkalis, inorganic chlorinated compounds, hypochlorite of sodium, organic compounds such as dye stuff, bleaching agent, finishing chemicals, starch, thickening agent, surface active chemicals, wetting and dispensing agents and salts of metals 3 . During the lengthy textile manufacturing process starch, waxes, Carboxymethyl Cellulose (CMC), Polyvinyl Alcohol (PVA), wetting agents and pectins are required for sizing and desizing processes which results in high Biochemical Oxygen demand (BOD) and Chemical Oxygen Demand (COD). Sodium hypochlorite, chlorine, alkali, peroxide, acids, surfactants, sodium phosphate are used in the bleaching process which increase the alkalinity and solid substances in the waste water. Various types of reducing agents, oxidizing agents, acetic acid, detergents, urea, starches, gums, oils, binders, thickeners, crosslinkers and different types of dyes are used in the dyeing and printing stages. The printing and dyeing process generate highly colored waste water with heavy metals and increase BOD 4 . The waste water from the textile manufacturing operation may cause change of the physical, chemical and biological properties of surrounding aquatic ecosystem. Being land of rivers, Bangladesh is largely dependent on surface water. Extreme contamination of surface water may cause serious health hazard in the neighborhood, harm ripeness of the land, slaughter fishes and oceanic lives 3 . The quality of surface water that people use has a great effect on their health, so effluent impact on water quality is a point of great concern [5] [6] [7] . The term water quality is used to depict the state of the water, including its chemical, physical and natural attributes, normally concerning its appropriateness for a specific reason 8 . Biochemical oxygen demand (BOD), chemical oxygen demand (COD), total dissolve solids (TDS), total suspended solids (TSS), pH, heavy metal content are often used to provide a measure of water quality [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] . From the natural concern, these textile dyeing industries now saw as a noteworthy ecological danger in the modern territory of Bangladesh 22 . In Bangladesh so many industries are running in some selective areas. In the Dhaka district and beside the capital city the industries are in a saturated level. Dhaka is Bangladesh's most populous city and most densely industrialized region 23 . Gazipur and Narayanganj are two major industrial areas around Dhaka where remarkable numbers of textile dyeing industries continuously produce textile products. A large portion of textile manufacturing industries in these zone produce huge amount of waste water all the time which are straight forwardly released into the surrounding lake, rural fields, irrigation channels, ponds and these at long lasting, go into the closest river 24 . Consequently, a significant bit of the accessible water is being dirtied by the industrial effluents. In the developing countries a noteworthy quantities of research works have been done on industrial waste water characterization. In the past years some investigative research works to evaluate the waste water quality have also been done in Bangladesh. But continuous monitoring of industrial waste water quality and effluent treatment plants (ETP) is necessary to prevent the risk of surface water pollution. The use of conventional waste water treatment process becomes increasingly challenged and advanced technologies such as anaerobic fluidized bed reactor, aerobic moving bed reactor can be used for the treatment of highly contaminated water [25] [26] [27] [28] [29] . The objective of the present research was to characterize industrial effluents from six ready made garments industries of Gazipur, Savar and Narayanganj areas and assess the contamination potential.
Materials and Method sample Collection
The samples were collected in plastic bottles from six garments industries in Gazipur, Svar and Narayanganj areas in mid-July, 2017. All of the industries under consideration have the Effluent Treatment Plants (ETPs) and the samples were collected from ETP inlet water (before treatment) and ETP outlet water (after treatment) of each industry. The industries where waste water samples were collected located at different zones namely Kashimpur, Shreepur of Gazipur district, Nabinagar of Savar region and Fatullah of Narayanganj district. The six RMG industries are expressed as RMG-1, RMG-2, RMG-3, RMG-4, RMG-5 and RMG-6. Among of these six industries RMG-1 and RMG-2 are at Kashimpur and Shreepur of Gazipur respectively, RMG-3 and RMG-4 are at Nabinagar of Svar, RMG-5 and RMG-6 are at Fatullah of Narayanganj. The collected samples were stored into separate plastic container and stored at ambient temperature prior to treatment.
ph Measurement
The pH of waste water before and after treatment was measured by potentiometric method. The measurements have been performed on same day of sample collection by using benchtop pH meter (PHS-25). nd (2012). GFC Whatman filter paper was dried at 105° C in oven for 1 hour and the fiter paper was cooled in a desicator for 15 minutes. After that the dry weight of the filter paper was taken and the filter paper was placed on filtration apparatus. 100 mL of sample was passed through the filter paper and wash with 10 mL of deionized water. The filter paper was carefully removed from the filtration apparatus and dried for 2 hours at 105° C in an oven. Finally the filter paper was cooled in a desicatior and constant weight was recored.
Biochemical oxygen Demand Measurement

results and Discussion
The quality parameters (pH, BOD 5 , COD, TDS and TSS) of waste water discharged from textile manufacturing industries in the Gazipur, Savar and Narayanganj area and standard values for Bangladesh according to the environment conservation rules 30 , 1997 are given in table 1.
The pH of waste water is an important parameter which reflects the acidity and alkalinity of the waste water. pH of water adversely affect the aquatic life, plants and human health. Most of the aquatic life such as fish can only survive in a narrow pH range roughly pH 6-9. Variation in pH values of effluent can affect the rate of biological reactions and survival of various microorganisms. The maximum pH value of the waste water before treatment was found for RMG-3 in the Gazipur region. The pH values of the waste water before and after treatment were found within the standard range. These values were ranged between 7.36-8.48 and 7.48-8.75 for treated and untreated waste water respectively ( fig. 1 ). 
Fig. 1: Comparison of ph values between waste water before and after treatment
The amount of oxygen required for micro-organisms to degrade the organic matter is calculated as Biochemcal Oxygen Demand (BOD) of waste water samples. The BOD values depend on the quantity of dissolved organic matter in the waste water samples and more the organic matter more the demand of oxygen by microbes to degrade it. BOD also measures the chemical oxidation of some inorganic matters. The BOD 5 concentrations varied from 276-425 mg/L for untreated waste water and 78-210 mg/L for treated water. Befor treatment the recorded BOD 5 concentrations of all samples from the all six garments industries were above the permissible limit for Bangladesh and maximum BOD 5 concentration was found to be 425 mg/L for RMG-3. The waste water containing large amount of dissolve organic matter should not be discharged in any surface water body without treatment whereas the BOD 5 concentrations for four industries were found above the standard limit even after treatment ( fig.2) . Water can hold only a limited supply of dissolved oxygen and it comes from diffusion from the atmosphere at the air-water interface, and as a byproduct of photosynthesis. The waste water with high BOD values can pollute the local water reservoir by reducing the dissolved oxygen which is a prime necessity for the survival of the living organism. If BOD becomes higher, aerobic bacteria will utilize the available dissolve oxygen of water to perform their metabolic activities. In case of excessive BOD there will be a drustic deficiency of DO and water will be in anaerobic condition resulting in mortality of living aquatic organisms.
Fig. 2: Comparison of BoD between waste water before and after treatment
Chemical oxygen demand (COD) is a measure of all oxygen-demanding substances, including both biodegradable and non-biodegradable substances present in the waste water sample. So COD testing assesses the quantity of all chemically oxidizable substances and can be directly related to the true oxygen demand imposed by the effluent if released into the environment. COD values are always higher than the BOD values and more reliable parameter to qualify the water sample. So COD concentration must be reduced to below the standard limit through waste water treatment. Before treatment the COD values of all the water samples from six different garments industries were recorded and found to be in the range of 972 to 1420 mg/L and after treatment these values were found to be 114 to 490 mg/L. Before treatment COD concentrations of all the water samples were found to be much higher than the permissible limit and maximum COD value was found to be 1420 mg/L for RMG-4 in Savar region. Even after treatment COD concentrations for RMG-3 and RMG-4 were above the permissible limit ( fig. 3 ). Higher COD concentration means a greater amount of oxidizable organic material are existing in the sample, which will reduce dissolved oxygen levels of the nearest water body. A reduction in dissolve oxygen in any surface water body leads it to anaerobic conditions, which is deleterious to higher aquatic life forms.
Fig. 3: Comparison of CoD between waste water before and after treatment
Total Dissolved Solid (TDS) is a measurement of inorganic salts, organic matter and other dissolved materials in water 31 . Before treatment the TDS concentrations of all the samples to be much higher than the permissible limit (fig. 4) . Even after treatment the TDS concentrations for three industries were found to be higher than the standard value. However, for the other three industries these vules after treatment were slight lowered from the standard level. TDS concentrations before treatment varied from 2774 -4228 mg/L and after treatment varied from 1175 -2608 mg/L. A constant level of minerals in the water is necessary for aquatic life. Drinking water with moderate amounts of TDS is preferred over other kinds of water. But the high TDS concentration in a water body affects many different factors. Excess amount of dissolved solids cause toxicity through increasing salinity, changes the ionic composition of the water and toxicity of its individual ion 32 . Specially the water containing chemicals like nitrates, sodium, chlorine, chloramines, cadmium, copper, sulfates, barium and fluoride may cause variety of health hazards. In the textile industries huge quantities of common salt are used in the dyeing process and a large portion of these salts are discharged through waste water. The higher levels of TDS are not favorable for the aquatic life and according to Chhatwal et al., for diverse fish production the permissible maximum TDS value is 400 mg/L 33 . Whereas very low TDS concentration lower the density of water, causing the changes in the flow of water in and out of an organism's cell and thereby interupt the physiological processes of the aquatic life. The TDS concentrations that are too high or too low may limit the growth and may affect the aquatic life. When TDS levels exceed 1000 mg/L, it is generally considered unfit for human consumption. The lowest TDS concentration after treatment was found to be 1175 mg/L for RMG-5.
Fig. 4: Comparison of TDs between waste water before and after treatment
Before treatment Total Suspended Solid (TSS) concentrations of all the water samples from all the six garments industries were found to be much above the permissible level and varied from 115 mg/L to 262 mg/L. After treatment the values were reduced to the range of 75 to 164 mg/L. According to the Environment Conservation rules 1997 the TSS concentration in the textile effluent in Bangladesh should be less than 100 mg/L whereas the TSS concentrations in four industrial effluents after treatment were found to be higher than this standard level ( fig. 5) . If the waste water with high concentration of suspended solid is continuously discharged in the nearby reservoirs the water quality will be lowered in a number of ways. High levels of total suspended solids will increase water temperatures by absorbing more sunlight, lessen the ability of the water to hold oxygen necessary for aquatic life, increase the turbidity of water and thereby inhibit photosynthesis by blocking sunlight which also results in less oxygen production. As a result of deficiency of sunlight, the growth of plant life in watercourses will be inhibited. The combination of warmer water, less light and less oxygen makes it impossible for some forms of life to exist. Moreover sedimentation of some suspended solids during a long period of time at the bottom of a water body can impair lakes and other water bodies and increase flooding risks. 
Conclusion
In this investigation the BOD 5 , COD, TDS and TSS values for waste water before treatment were found much higher than the permissible limits for all the six garments industries. Most of the cases after treatment these parameters were found within the permissible level, although in a few cases the BOD 5 , COD, TDS and TSS values were found to lie above the standard limits even after treatments. This investigation suggests that the implementation of ETPs in all the dyeing and textile processing industries should be mandatory and all ETPs should follow the National Standards. The efficiency of the ETPs should be increased and simultaneously department of environment should strongly monitor the quality of industrial wastewater. Although ETP is one of the most important and prominent part of textile dyeing sector, a systematic approach to reduce the generation of waste at source is more important. To reduce the environmental pollution by industrial waste water, a number of waste minimization steps and techniques should be taken. Water consumption must be reduced with minimum leakages; faulty valves should be repaired to ensure maximized use of consumed water. For reducing chemical consumption, control of over dosing, recovery and reuse of chemical and improving scheduling may be highlighted. Moreover consumption of water and chemicals should be reduced drastically in the major textile processing steps including beaching, sizing, desizing scouring, dyeing, printing etc. Careful selection of synthetic dye for the dyeing process is important. Dyes with high fixation capacity, low toxicity, absence of heavy metals and low liquor ratios should be selected. The recipe of the dyeing bath should be optimized to ensure maximum fixation and minimum wash-off. New processes have to be developed to reuse the dye baths containing acid or basic dyes. Natural dye would be a good solution to protect the pollution.
